Background and Purpose-We wished to ascertain whether a new contract based on financial incentives for general practitioners has been associated with improved recording of quality indicators for patients with stroke and whether there was evidence of any difference in change between sex, age, and deprivation groups. Methods-In a serial cross-sectional study, patients from 310 general practices with a computer record of transient ischemic attack or stroke in Scotland were analyzed for their recording of quality indicators before and after the introduction of a new quality-based contract on March 31, 2004. Multivariate analyses were used to explore any differences in recording between age, sex, and deprivation groups. Results-Documentation of quality indicators increased over time, with absolute increases for individual indicators ranging from 32.3% to 52.1%. There was a large increase in the documentation of quality indicators among the oldest patients (Ͼ75 years) and the most affluent patients. This tended to attenuate age groups differences and to exacerbate differences between deprivation groups. Women tended to have larger increases in documentation than men; however, sex differences persisted, with women less likely than men to have smoking habits recorded (adjusted odds ratio, 0.87; 95% confidence interval, 0.81 to 0.95) or to receive antiplatelet or anticoagulant therapy (adjusted odds ratio, 0.93; 95% confidence interval, 0.86 to 0.99). Conclusions-The recording and management of quality indicators among patients with stroke increased substantially.
V irtually all individuals resident in Scotland (including children) are registered with primary care, which is free at the point of contact and which provides first-line and continuing posthospitalization care of patients. Access to secondary care is usually obtained through a primary care practice, and even when a patient is admitted to hospital (eg, because of an emergency), details of the hospital stay are reported back to the patient's primary care practice. So far, studies of stroke care have focused on hospital management, with very little work done in primary care. 1 We were the first to show that primary care management of patients with stroke/ transient ischemic attack (TIA) may be suboptimal. 2 In April 2004, a quality-based general medical services (GMS) contract was introduced to Scottish general practice, which reduced the proportion of income of general practitioners (GPs) derived from per capita payments and increased the proportion (Ϸ23%) derived from providing specific aspects of care, such as targets based on quality indicators. 3 The new contract provides payments to practices to develop an accurate register of patients who have had a stroke (because a complete and accurate register is a prerequisite for monitoring patients) and for the recording of smoking habits, blood pressure, and cholesterol levels of patients on the register. Further payments are made for reaching a number of specific treatment targets, eg, blood pressure control. The recording of quality indicators is based on the presence of disease rather than the demographic (eg, age, sex, or deprivation) characteristics of the population served. Initial payments were based on the achievement of targets 1 year after the introduction of the contract.
In April 2000, the Primary Care Clinical Informatics Unit was created as part of national primary care information management initiatives, including the Scottish Clinical Information Management in Primary Care and its Scottish Programme for Improving Clinical Effectiveness (SPICE). 4 The role of the Primary Care Clinical Informatics Unit is to help GPs understand their clinical information needs through a variety of feedback reports based on their practices' extracted data. SPICE care management screens are used by clinicians to systematically record data about a number of chronic diseases, including stroke. The data include information required for the new contract. 3 Diagnostic criteria are not given; instead, diag-noses are recorded through routine practice, which, for major conditions like stroke, is often after investigation and input from hospital-based specialist colleagues.
Although few evaluations of incentive systems have been conducted, 5 a recent study of chronic disease care carried out in New York suggested that financial incentives to primary care physicians leads to improvements in objective quality-of-care measures. 6 Substantial improvements have also been seen in the quality of care provided by general practices for asthma, coronary heart disease, and type 2 diabetes as a result of systematic quality improvement initiatives in the United Kingdom. 7 We hypothesized that during the period when the new quality-based contract was being prepared and introduced, the recording of computerized information about key components of care for patients who have had a stroke would improve. As a secondary aim, we also wanted to see whether there was any evidence of a change in differences between sex, age, and deprivation groups before and after institution of the new contract.
Subjects and Methods
Anonymous retrospective data from all 310 of the 850 Scottish practices that use the General Practice Administrative Software System and that participate in SPICE were obtained in November 2005. These 310 practices were self-selected; however, they have been shown to be representative of all Scottish practices. 8 The completeness and accuracy of morbidity and repeat prescribing data in General Practice Administrative Software System practices have been reported previously. 9 The long-term nature of the database and its clinical focus help ensure that initially uncertain events tend to be confirmed or refuted over time, especially those requiring continued care, like stroke. From the accumulated data, we identified everyone who had a computer record of a TIA (read codes G65 to G654, G656 to G65zz) or stroke (including cerebral hemorrhagic; read codes G61 below but not G617, G66, and below) and nonhemorrhagic stroke (read codes G63y0-1, G6760, G6w, G6x, G64, and below) on Key characteristics of every identified person at each time point were determined, as follows: sex, age (Ͻ64, 65 to 75, or 75ϩ years), number of stroke-related comorbidities (diabetes [C10 and below], hypertension (G2, G20 and below, G24 to G2z], atrial fibrillation [G573 and below], coronary heart disease [G3 to G3401, G342 to G366., G38 to G3z], heart failure [G58 and below], and peripheral vascular disease [G73 and below]; (0, 1, 2, or 3ϩ), and deprivation status based on postal code (Carstair's DEPCAT categorization, which uses household overcrowding; unemployment, social class, and proportion of all persons in private households with no car as indicators of poverty, 10 with deprivation quintile 1 as being least deprived to 5, being most deprived). We also determined for strokes occurring in the 15 months before each time point whether the event had been confirmed by computed tomography or magnetic resonance imaging by looking for documentation of such scans. In addition, for all stroke patients, we looked for a recording before the 2 time points for stroke-related quality indicators defined in the new contract: whether the person's computer records contained details about the stroke diagnosis; smoking habits (current, ex-smoker, or never smoked) and (where appropriate) provision of smoking cessation advice; measurement and (where appropriate) control of cholesterol (to Յ5mmol/L) and blood pressure (to Յ150 mm Hg systolic and Յ90 mm Hg diastolic); provision of antiplatelet or anticoagulant therapy (including over-the-counter salicylate) to patients with nonhemorrhagic stroke or TIA; and provision of influenza vaccination. 3 The time periods used for our data analyses were determined by the GMS contract. When Ն1 entry existed for a particular item, we used the most recent entry.
We excluded from the analysis anyone with a record of "exception codes," which indicate that the person has refused or been considered unsuitable to have any quality indicators measured. Patients were also excluded from particular analyses when an exception code pertaining to a quality indicator existed, eg, for aspirin treatment, if there was a recorded contraindication or allergy to this medicine.
Statistical Analysis
Binary logistic regression was used to determine odds ratios (ORs) and 95% confidence intervals (95% CIs) for the recording of quality indicators among different sex, age, and deprivation groups, adjusted for potential confounding by sex, age, number of stroke related comorbidities, deprivation, and practice (except where a factor was itself being explored). Patients with missing data (eg, smoking status) were excluded from the analysis of that factor. Where appropriate, 2 tests were used to compare differences between groups. For clarity, all proportions are presented to 1 decimal place and ORs, to 2 decimal places. All analyses were performed with SPSS for Windows 12.0 (SPSS Inc).
Results
By March 31, 2004 (precontract), 21 901 patients had a computer record of any stroke or TIA (1.2% of everyone registered with the practices; 95% CI, 1.1% to 1.2%). Forty-six patients had a computer record of an exception code. By March 31, 2005 (postcontract), the corresponding number of patients was 32 401 (1.8%; 95% CI, 1.8% to 1.8%), of whom 2565 had a computer record of an exception code. There was a greater proportion of female, older, and less deprived patients with stroke or TIA before the contract compared with after the contract. Stroke/TIA patients were also more likely to have a greater number of comorbidities recorded after the contract (Table 1) .
After the contract, men were more likely to have diabetes, peripheral vascular disease, and coronary heart disease and less likely to have hypertension than women ( Table 2 ). The oldest and most deprived patients were more likely to have a recorded diagnosis of all of the comorbidities analyzed. One exception was heart failure, for which there was no difference between the different deprived groups in this diagnosis.
Male, the oldest, and the most deprived patients tended to have 3 or more comorbidities recorded than women (men nϭ2621, 16.1%; women nϭ2159, 13.4%), the youngest (Ͼ75 years nϭ2647, 17.6%; Ͻ65 years nϭ634, 8.0%), and least deprived patients (deprivation quintile 5, nϭ749, 16.0%; deprivation quintile 1, nϭ850, 13.3%).
Quality Indicators
Overall, the recording of quality indicators in patients with a history of stroke increased after the introduction of the new contract (Table 3 ), in particular, for the recording of cholesterol and smoking status. There was, however, only a small increase in the proportion of stroke patients achieving cholesterol and blood pressure control.
Sex Differences
Women had larger increases in the recording of quality indicators over time than did men. However, after the contract, women with a history of stroke were still less likely than men
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to have a recording of smoking status or having received antiplatelet or anticoagulant therapy, even after adjustment for age, number of stroke-related comorbidities, deprivation, and practice (Table 4) . At both time points, women tended to be less likely to have controlled cholesterol and blood pressure than men.
Age Differences
There were large increases in quality indicator recording over time when the new contract was implemented, especially among the oldest patients ( Table 5 ). The changes tended to reduce differences for particular quality indicators among age groups. After the contract, the oldest patients (Ͼ75 years) with a history of stroke were less likely than the youngest (Ͻ65 years) to have a recording of smoking status and cholesterol but more likely to have influenza vaccination recorded. The oldest patients were less likely to have received antiplatelet or anticoagulant therapy before the contract, a situation that was reversed after implementation of the new contract.
Deprivation Differences
In a comparison of care of patients in the highest deprivation category (quintile 5) with those in the least deprived group (quintile 1), patients in the least deprived category (quintile 1) had the largest increases in the recording of a magnetic resonance imaging/computed tomography scan (absolute difference, 47.0%), smoking (55.5%), cholesterol (53.1%), antiplatelet or anticoagulant therapy (36.9%), and influenza vaccination (36.8%) ( Table 6 ). A significant difference between the most and least deprived patients emerged after the contract, with the most deprived stroke patients being less likely to have a record of smoking status and blood pressure.
Discussion
We found that the recording of data relating to the care of patients after stroke or TIA increased substantially during the period when Scottish practices were preparing for the new incentive-based contract. Similar improvements in aspects of care of chronic disease were also observed in 41 practices based in 6 areas of England in 2003, which saw improvements in the recording of symptoms and advice, in-house procedures, and test ordering. 7 Large increases in the recording of risk factors in the oldest patients tended to attenuate age differences. Sex differences persisted in some components of care. More affluent patients tended to have larger increases in recording of quality indi- ORs were adjusted for age, number of stroke-related comorbidities, deprivation and practice. *Reference group for ORs; †for patients with stroke occurring 15 months before each time point; ‡systolic Յ150 mm Hg and diastolic Յ90 mm Hg; §for patients with TIA or ischemic stroke.
cators than did the most deprived. This resulted in increasing deprivation differences in certain aspects of care over time. One possible explanation for the oldest patients having the largest increases is the observation that older patients were more likely to have multiple comorbidities, some of which are included in other parts of the new contract (eg, diabetes and coronary heart disease). Patients with comorbidities may have been more likely to be reviewed by their GP in preparation for the new contract. This does not explain, however, why males and individuals in the most deprived group had the smallest increases in the recording of certain key components of the contract over time. A possible explanation for this result is that that patients in deprived areas and males may be less willing to seek advice for their condition. In addition, it has also been found that the average consultation length for deprived patients is Ϸ1 to 2 minutes shorter than for affluent patients. 11 A reduced consultation time for deprived patients seeking advice from a GP may have reduced the opportunity for GPs to record risk factors.
Moderate increases in the attainment of cholesterol and blood pressure control were observed; however, the time interval of 1 year may not have been long enough to achieve significant improvements. In the long term, though, the new contract is likely to change the behavior of GPs as shown in previous schemes, which linked financial incentives with improved delivery of cervical smears and childhood immunizations. 12 We will be able to monitor the practices to see whether outcomes improve over time.
After implementation of the new contract, there was a large increase in the number of patients with a recorded diagnosis of stroke or TIA. Although we did not have details of the criteria used to make the diagnosis of stroke, the increases in prevalence were probably the result of financial incentives for primary care practices to have accurate disease registers (with opportunities to exclude patients who refused or who were contraindicated treatment or who were too frail or refused to have clinical examinations). The rationale for use of a 15-month period was determined by the new GMS contract. It is possible that some overlap in data between the 2 time periods exists; however, the most recent recording (maximum date before the time point) of the quality measures was used to try and minimize this overlap. The likely consequence of this overlap is an underestimation of the increase in recording between the 2 time periods. We were unable to control directly for disease severity, although we could allow for differences between groups at each time point by adjusting for a number of other confounders such as age, sex, deprivation, practice, and number of comorbidities. The data presented in this study are derived from the electronic recording of quality indicators on GP computer systems. The increase over time in quality indicator recording may have occurred partly because of the transfer of data from paper to electronic patient records (rather than from actual provision of additional care). It seems unlikely, however, that the practitioners would have systematically improved their computerized documentation of stroke-related care for only certain groups of patients (eg, the least deprived patients). The nonexperimental design of the study means that we cannot directly attribute the changes observed to the new contract. Other developments may have also contributed, although the strong relation between reaching targets and 
Summary
Few studies have examined the effects of incentives offered to GPs for the provision of care. 5 It appears that the introduction of the new contract has been associated with a dramatic rise in the recording of quality indicators, with moderate increases in the attainment of cholesterol and blood pressure control among patients with stroke. However, not all of the population seems to have benefited from these actions. This has important implications for these subgroups in terms of stroke recurrence and mortality. These data should inform strategies to improve the care for female, older, and more deprived stroke/TIA survivors in primary care to reduce the burden of stroke on the Scottish community.
